SPECIFICATION OF BOILING HOUSE FOR 3500 TCD (RAW SUGAR) _ 


CLARIFICATION PLANT 


A) Juice Weighing - 


Juice flow measuring system shall have computerized, instantaneous and 
integrated system, to be installed in screened juice line with check weighment 
arrangement. Beam scale of 10 tons capacity to be provided for random 
verification with on line calibration facility for check weighment with tank of 15 M3 
capacity shall be provided for random checking of juice delivered by the mass 
flow meter without stopping the crushing. 


Juice flow stabilization system shall be provided. By pass control valve in 
delivery line of screened juice shall be controlled based on signal from Mass flow 
meter and high & low level in screened juice tank. 

Specification for mass flow meter is as under : 


ONLINE MASS FLOW METER 


For the weighment of juice online mass flow-meter having following specifications 
shall be considered. 


Flow Rate : 200 m3 per hour 

Accuracy : +/- 0.10% of mass flow rate 
Temperature Limits : 0 to 150° C 

Indication facilities : i) Flow rate in TPH 


ii) Last hour flow in tones and total flow in tones 
with jumboo display.. 


Suitable “C” class pipe line to be provided from screened juice pumps delivery 
Valve flanges to mass flow meter inlet. ( Screened Juice pumps provided at Mill 
House). 


Phosphate Preparation System 


Suitable arrangement for preparation, storage and pumping of phosphoric acid 
solution shall be provided. The tank of stainless steel of capacity 2 M3, piping of 
PVC, dosing pump of suitable for flow of liquid in the range of 200 tons / hour 
capacity shall be provided. The tank must be placed in the milling stations for 
addition of the acid into screened juice tank. 
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B) Juice Heaters 


Raw Juice 

i) One no. vapour line juice heater of 375 M2 for heating the raw juice from 
32° C to 48°C 

ii) One number condensate Heater to heat Raw Juice from 48°C to 70°C 


Defecated Juice 


Two numbers tubular Juice Heater with 275m? heating surface to heat 
Defecated juice in two stages. 


i. 68°c to 80°c by 2™ body vapour 
80°c to 102°c by 1* body vapour. 


One number same size juice heater as common stand by for Raw Juice 
2™ heating Or Defecated Juice Heating. 


Clear Juice 


a). Clear Juice 1* Heating 95°C to 99°C — Exhaust Condensate flash — 
Direct Contact. 


b). Clear Juice 2" Heating 99°C to 108°C — 1* Vapour — Direct Contact 
c). Clear Juice 3% Heating 108°C to 115°C - Exhaust steam tubular Heater. 


Condensates from each juice heater must be extracted separately and conveyed 
to individual compartment of vapour condensate flash vessel at evaporator 
station. 


All vertical tubular juice heaters shall be of multiple circulation type, designed to 
have juice velocity of about 1.75 mtrs / sec., at 105% juice on cane. 


The body shall be constructed from 12 mm thick, tube plates 30 mm and cover 
plates from 30/36 mm thick mild steel plate. The cover plates shall be provided 
with suitable stiffeners. Each vertical tubular juice heater shall be provided with 
easy opening device for cover plates, defecated juice heaters shall be provided 
with two sets of double beat valves having a common housing necessary for 
inter-changeable connections of heating raw juice and defecated juice and 
vapour bleeding connections with valves. Top and bottom venting control by 
separate valve to atmosphere and vacuum system for ammonia gases. 


For juice heaters, exhaust steam connection, along with an isolating valve (leak 
Proof, High class) of 350 mm dia shall be provided in the vapour line coming 
from first body of quintuple for use during start up. 
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Arrangements shall be provided to drain of all juice heaters and drained juice to 
go the check weighment tank. The platform shall be provided below the juice 
heaters for opening the covers, draining and repairs etc. Each juice heater 
except clear juice heater shall have mercury in steel 150 mm dia type 
thermometer in inlet of raw juice and outlet branch of each juice and for the 
steam chest. One compound gauge shall also be provided in the steam chest. 
The clear juice heater shall have mercury filled 150mm dial type thermometer in 
inlet and outlet connection of juice and for steam chest. Electronic digital 
thermometer are also to be provided in the inlet and outlet of juice lines. 


Annealed stainless steel tubes of 304 grade of 45 mm outside dia. and 18 swg 
shall be used. Ligament of the tubes shall be minimum 12 mm in vertical juice 
heaters and 15 mm in vapour line juice heater. The length of tubes shall be 
about 4100/5100 mm. 


C) CONTINUOUS JUICE DEFECATOR 


One continuous lime mixing juice unit of 260 HL capacity designed for a crushing 
rate of 160TCH with 105% juice, retention time of 7 minutes and working height 
of juice column above the gas distribution at 2 m. The speed of stirrer used shall 
be around 16 RPM. Design of the unit shall have arrangement for pre liming, 
shock liming and simultaneous liming. Telescopic valve to regulate the juice 
level in the unit shall be provided. One cylindrical receiving tank of 260 HL 
capacity two centrifugal pumps each of 210 m3 / hour capacity (one as standby) 
at 60 m. head capable of pumping juice through three juice heaters in series, to 
the flash tank of the clarifier. 


The continuous lime mixing juice unit shall be made from 12 mm thick mild steel 
plate and be complete with milk of lime proportioning arrangement, Suitable to fix 
So2 gas distributor in future if required. 


AUTOMATIC pH CONTROL SYSTEM FOR JUICE DEFECATION 


Micro processor based SINGLE loop pH control system shall be provided. Lime 
dosing into juice shall be automatically controlled based on final pH of treated 
juice. Lime flow will be measured to give feed back signal to the lime dosing 
control loop. pH of treated juice will be measured and signal given to lime control 
valve. 


D). MILK OF LIME PREPARATION 


One lime slaker capable of slacking about 1200 kgs of quick lime per hour. A 
Koran type lime classifier is to be provided. Two milk of lime storage tanks of 
about 400 HL capacity each and two pumps (one as standby) rubber lined rotary 
type each capable of delivering 6 m3 / hr per hour of milk of lime at 20 mtrs head. 
Two grit catchers common for both pumps, are to be provided. 
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The slaker shall be of continuous type, driven by electric motor, through suitable 
reduction gearing arrangement to give 6 to 8 rom. The storage tanks shall be 
made of 8mm thick mild steel plates and shall be complete with stirrers with 
independent drive for each tank and connected through girt catchers to milk of 
lime pumps Separate gutters shall be provided over the milk of lime storage 
tanks for the milk of lime coming from the slaker and return milk of lime. 


One number lime elevator of 2T/Hr capacity to be provided for lifting lime to lime 
Slaker. Milk of Lime pipe lines shall be provided up to juice defecated, to mud 
over flow tank and to condenser outlet. Return pipeline from juice defecated tank 
should be provided. 


E) CLARIFIER — One 


8000 mm dia. approx. Single tray clarifier with suitable height having cylindrical 
shell and top as well as bottom one i.e. bottom single tray with automation 


Upper part shall be with feed launder peripherally located, clear juice outlet 
launders, mud boot, mud boot cone, top cone. Clarifier shall be having two to 
three juice inlets and separate mud outlet. 3 nos clear juice pumps (one as 
common stand by) of 210 m3/hr. with suitable head cap. to be provided to pump 
juice through two direct contact juice heaters & one no. tubular heater. 


The continuous clarifier shall be complete with all valves and pipe fittings etc, 
and complete with peripheral walkway, angle iron bracket supporting 
angles, piping for railing, rail support etc; 


The clarifier shall be provided with scrapper arms mounted on central shaft 
driven by geared/ planetary drive. Trailing type scrappers are hinged to scrapper 
arms. A round pipe stirrer is provided in mud thickener and provided on central 
shaft at mud thickener. Mud level can be controlled by throttling valve provided 
near mud thickener. Liquidation connection with sump box are also provided. U 
shaped mud test cock sump and liquidation sumps are also provided. 


Clarifier Type : Trayless 

Crush rate i 160 TCH 

Flow rate i 160 m3/hr 
Retention time : 45 mins 
Diameter : ~8 m 

Settling rate : 125-150 mm/min 
AUTOMATION 


Automatic Dosing of Polymer 


Drive of polymer dosing pump shall provide with VFD to receive signals in 4- 
20mA. This dosing pump with VFD shall receive signals from juice magnetic flow 
meter so as to achieve precise dosing of polymer solution in proportion to the 
juice flow ata preset dosing value. 
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Mimic Display Board 


One number mimic display board to indicate the operational parameters of SRC 
at various stages like operation of motor drive, temperature at various points, 
temperature indications cum recorder, audio-visual alarm for Hi & low levels as 
well as drive off shall be provided. Juice Flow rate with totalser as well as 
polymer dose rate shall be provided on mimic diagram. Automation shall be 
compatible to DCS and shall have provision in the panel for retransmission of all 
equipment signals for monitoring in DCS/ PLC. 


H) Vacuum Filter 
2 No: 3.05 x 6.1 mtrs (10’x20’) size 


Each rotary cane mud vacuum filter shall have nominal filtration area of 58 m2 
approx. and installed at a height so as to have a operating level of min. 7-8 
meters from factory floor level, shall be complete with 5 mm thick SS 304 grade 
drum, 8 mm thick SS heads with MS structural reinforcement, cast iron/MS 
trunnions, SS 304 grade internal piping and decking, SS screens, 8 mm MS 
trough, agitator, two numbers valves, one on each side consists of SS 303 grade 
valve body / polypropylene grid, SS pipe plate, washing assembly and scrapper, 
variable speed drum drive and constant speed agitator drive. The drum shall be 
of 2.2 KW TEFC motor having means to vary the drum speed from 30 RPH to 10 
RPH. The agitator drive shall be of suitable KW TEFC motor. The rotary filter 
shall be complete with two numbers filtrate receivers fitted with Cl body & gun 
metal working parts vacuum release assemblies and SS floats, one number 
vacuum regulating valve, common filtrate sealing tank, two nos. common filtrate 
pumps (one as stand by) each capable to extract 30 m3 / hr filtrate and 
discharging at 18 meters head, two cascade condenser, two entrainment 
separator with sealing arrangement to discharge the entrained juice to mud 
receiving tank, feed mixture, two vacuum pump of 20 m3 / minute capacity 
against 500 mm mercury, complete with motor and drive, one over flow tank of 
60 HL capacity with steam coil and trap, one centrifugal blower of SS 409 
impeller & casing suitable up to 3500 TCD, one bagasse cyclone suitable for 
separating bagacillo with mild steel adjusting fin. 500 mm inlet connection and 
out let two way valve fitted with manually operated flap door, one mud circulation 
non — clog centrifugal pump of 25 m3 / hr capacity at 18 meter discharge head 
complete with motor drive, one injection water pump of 25 m3 / hr capacity at 30 
meter discharge head complete with motor drive, one cake wash water pump of 
15 m3 / hr capacity at 30 meter discharge head complete with motor drive etc . 
the bagacillo blower shall be complete with 500 mm dia, & 200 running feet 
blowing pipe from mill house to bagacillo cyclone along with pipe fittings etc. one 
common belt conveyor of 600 mm width trough type for in line installation of 
vacuum filters and suitable length for discharging mud atleast 4 meters out side 
the filter house complete with motor drive shall be provided. Mud bin of 5 ton 
capacity with motorized discharge gate valve shall be provided. 
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l) Filtrate clarification system 


The screened filtrate juice from rotary vacuum filter and scum of syrup 
Clarification system is taken in to the buffer tank. 


This filtrate juice is sent to the reaction tank where phosphoric acid and milk of 
lime / lime succrate are added simultaneously to maintain pH. Then this treated 
filtrate juice is pumped to the heater to heat it up to 70 - 75 degree C to 
accelerate the reaction rate and gives brilliance to the juice. This treated and 
heated filtrate juice is sent to the constant head tank to control the flow to the 
Clarifier. This filtrate juice then passes through the stirring unit to emulsified the 
micro sized air bubbles to reduce the density of the precipitated mass. 


The flocculent is added to the filtrate juice at the flocculator before entering the 
froth clarifier. At froth clarifier the scum is being removed from the top of clarifier 
by the scrapper. The clarified filtrate is then passed through the pressure filter 
and heater to take this juice to the evaporator directly or clear juice column. The 
scum is sent to the mud tank to pass it through the rotary filter for further 
desugarization. 


The system shall consist of buffer tank, reaction tank, aeration pump, floculator, 
dosing pumps with tanks, direct contact heater, filtrate pumps etc 


Filterate clarifier outlet juice clarity should be equal to the clear juice coming out 
from the SRT clarifier. Purity raise should be 2 unit than inlet filtrate juice in 
normal conditions. 


Automation : 


1. High & low Level sensing in Buffer Tank 

2. Magnetic Flow meter with totallizer & indication 

3. Temperature control with vapour control valve, RTD with head mounted 
converter 

4. pH measurement & indication 

5. Flow & dosing control — MOL, Phospheric acid, Floculant 
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2. EVAPORATION AND BOILING PLANT 


A) Evaporator :- 
Quintuple effect evaporator : 


1%* body 2400 m2 (Semi-kestener) 
2" body 2200 m2 (Robert type) 
3 body 750 m2 (Robert type) 

4" body 600 m2 (Robert Type) 

5" body 600 m2 (Robert Type) 


Total Heating surface 6550 m? 
EVAPORATION 


Vapour Bleeding Arrangements : 

a) From 1* effect 22 T / Hr for refined sugar Processing 
1.8 T / Hr for Cl. Juice 2™ Heating 
7.2 T/ Hr for Defected Juice 2™ Heating 
4 T/ Hr for Pan washing etc 


b) From 2™ effect 29 T/ Hr for all pans of Raw Sugar Boiling. 
3.3 T/ Hr. for Defecated Juice 1* Heating. 
c) From 3° effect Normal — No Bleeding ,Provision for Raw Juice 
2™ Heating during cleaning of Condensate 
Heater. 
d) From 4" effect. No Bleeding 
e) From 5" Effect VLJH for 1* Heating of Raw Juice. 
f). The Non-condensible gas extraction should be arranged from all the individual body in 


the conventional way. However provision must be given to draw NC gases (along with 
vapours) from 4" body calandria for conditioning the molasses. 


The above are tentative steam requirement which will vary and depend on process 
parameters. 


Suitable relief valve spring loaded or dead weight lever type shall be provided to ensure 
that pressure in the vapour space of 2™ body of evaporator or II vapour header does not 
exceed 0.5 kg / cm2 g. The bodies shall have a vapour space height (between the top 
tube pate and the bottom of the umbrella of cylindrical portion of the vapour space) shall 
not be less than 2 times the calendria height, in case of 3 and 4" body and 2.5 times in 
case of last body. Suitable arrangement for light and heavy noxious gas removal shall 
be provided for easy removal of condensate from calendria as mentioned above. 
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Manhole shall be provided in bottom saucer and vapour space. Suitable connection for 
soda washing and draining for juice shall be provided. Safety valves shall be provided 
on calendria of first body. 


For bodies having heating surface upto and including 800 m2, minimum thickness of 
mild steel plate for calandria and body shall be 12 mm, bottom saucer 16 mm and tube 
plate 25 mm for bodies above 800 m2 H.S. minimum thickness of mild steel plates for 
calendria and body shall be 16 mm , bottom saucer 22 mm and tube plate 32 mm. The 
bottom saucer shall be welded to the calendria. The domes of the bodies of Robert type 
evaporators shall have efficient save all of centrifugal type. A suitable external save-all 
for fitting in the vapour pipe after the last body going to the condenser shall be provided. 
Each body shall have three sight and light glasses, lowest side glass shall not be higher 
than 1.5 M from the working platform and 250 mm from top tube plate. 


Robert type bodies, annealed stainless steel tubes confirming to l.S. 13316 of 45 mm 
outside dia., 1.6 mm thick for S.K. & 1.2 mm thick for rest of bodies and with tube length 
of 5000 mm for S.K., 2500 mm for 2" body & 2000 mm length for 3, 4" & 5" body shall 
be used. The pitch of the tube shall be such that the ligament is not less than 10 mm. 


The placement of the tubes shall provide effective steam distribution arrangement. 


The evaporator set shall be complete in every respect with fittings for satisfactory 
operation, 8 mm thick mild steel interconnecting vapour pipes. Syrup extraction system 
with suitable columns connected to two syrup extraction pumps (one as standby) of 60 
m3 / hr capacity at 30 m head shall be provided. Continuous syrup sampler and 
sampling arrangement from each body shall also be provided. The rpm of condensate 
pumps should not be more than 1500 except for 4" clandia condensate pump which 
shall act as superheated wash water pump. 


Suitable condensate flash recovering system for | evaporator exhaust condensate 
flash vessel and common vapour condensate flash vessel to receive condensate 
from Exhaust, | Vapour and II vapour juice heater condensate, II body calandria and III 
body evaporator calandria condensate and pan condensate and suitable pumps shall be 
provided to pump the condensate to raw juice heater. Flash vapours shall be used for 
initial heating of clear juice. Condensate from 4" & 5" body and vapour line juice heater 
shall be collected in individual condensate bottle. Condensate from 4" body shall be 
pumped through Plate type heater (heated by exhaust condensate) to super heated 
wash water header, condensate from 5" body and vapour line juice heater shall be 
pumped to hot water tank with individual extraction pumps. 


Condensate outlet pipe from various units shall have sight glasses in extraction columns. 
The cock shall be provided at all units individually for testing condensate for sugar traces 
of condensate pumps delivery lines shall have suitable connection with valve for 
draining as and when sugar traces are found in the condensate. S.K condensate pumps 
shall be suitable to develop pressure of 7.5 kg / cm? in the delivery to pump the 
condensate direct to De-areator tank. Suitable conductivity meter with alarm should be 
provided in the S.K condensate out let line. 
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A working platform of 2 mtrs width railings and staircase from ground level under the 
bodies for cleaning, repairs and maintenance shall be provided. Walkways with hand 
railings to be provided on top of evaporator bodies for opening valves and man holes. 


For open soda boiling, exhaust steam entry and vapour outlet to atmosphere at top shall 
be provided in each body. 


Suitable arrangement for preparation of caustic soda solution and pumping the same to 
the evaporator bodies with recirculation arrangement shall also be provided. Capacity of 
the tank shall be 200 HL & pump capacity shall be 23 L / second against a head of 15 
meters. 


Evaporator staging shall be with suitable space for parallel evaporator set. The middle 
row columns and beam shall be suitably designed to take the load of future evaporator 
set. 


Evaporator Automation including the following 


a. 1* body exhaust Control — Exhaust to first body shall be controlled based 
last body outlet Brix. 

b. Vapour supplied to juice heater control — Control valve shall be provided 
in vapour line from fist & second evaporator body to juice heater based on set 
vapour pressure 

C. Vapour supplied to pans control — Control valve shall be provided in 
vapour line from evaporator II body to pan station based on set vapour pressure. 

d. Level Control — Level in evaporator body shall be controlled. Syrup outlet 
valve shall be controlled based on level. However final brix should have over 
riding control over level signals.. 

e. Brix measurement of last body — Outlet Brix of last body shall be 
measured and indicated and signal shall be provided to Exhaust control valve to 


achieve set Brix. 


B) Syrup and Molasses Storage Tanks 
13 tanks each of 250 H.L. 


Each tank shall be of 250 HL capacity to store syrup, molasses and melt etc., at the pan 
floor. These tanks shall be rectangular. 


Provision of separate nest for syrup melt AL, AH BH and CL molasses tanks shall be 
made of 10 mm thick bottom and 8 mm thick side mild steel plate. Molasses storage 
tank shall be provided with steam heating coils with necessary valves and non-return 
valves, draining arrangement, pipes, gutters, valve etc., The wash out connection of 
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each tanks shall be connected by a pipe to juice check weighment tank with proper 
dilution with water and pumped to juice defecation tower with suitable valves. 


Necessary pipe lines with right angle valves from each tank to the pans i.e. for A Pans - 
syrup, melt, A-light molasses., B pans — A heavy molasses and C pans — B Heavy & C 
light molasses shall be provided. 


Three Molasses conditioning unit complete with inter connecting pipes, valves, sampler, 
and auto brix & temp. controller shall be provided; one for A-heavy molasses, one for B- 
heavy and one for C-light molasses. These molasses conditioners will be designed with 
following percentages of molasses. 


A-heavy 15 percent on cane 
B-heavy 7 percent on cane 
C-light 4 percent on cane 


The conditioners shall satisfy the following requirements; 


i) Should work under vacuum to be created by a dedicated ejector (common for 
molasses conditioner and melter). 

il) NCG & vapour from 4" body calandria to be used for conditioning by direct 
contact method. 

i) Temp. of conditioned molasses — 70 deg C 

ii) Brix of conditioned molasses — 70-75 deg. C 

iii) Conditioned molasses shall contain no fine grains. 


D) VACUUM PANS 


1 no, 40 ton/hr conti. Pan for A, 

1 no, 20 ton/hr conti. Pan for B 

1 no, 15 ton/hr conti. Pan for C 

2 nos. each of 60 ton capacity batch for A footing 

2 Nos. each of 40 ton capacity batch pans for B and C graining. 


VACUUM BATCH PANS 


The vacuum Batch Pans shall be low head rapid boiling calandria type having normal 
strike 60 tonnes (420 HL)/ and 40 Tons (280 HL), Graining volume in each pan shall 
not exceed 40% strike capacity. Down take diameter shall be approx. 40% of the 
calandria dia. 


The heating surface of each pan shall be so designed so that the ratio of heating surface 
(m2) to volume (m3) is not less than 6.6. The length of the tube shall not exceed 750 
mm. 


The tubes shall be of Stainless steel confirming to l.S. 13316-92 having 102 mm outside 
dia x 1.6 mm thickness. The pitch of the tubes shall be such that ligament is not less 
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than 16 mm. Mild steel tube plates shall be 32 mm thick calandria and body 12 mm, 
bottom saucer 16 mm in case of 60 ton pans and tube plate of 25 mm thick, body of 12 
mm thick and bottom saucer of 16 mm thick for 40 Ton pan. Vapour pipe 8 mm thick. 
Cone and W shape bottom saucer shall be welded to the calendria for 40 and 60 tons 
pans. Suitable arrangement for expansion of tubes in the bottom tube plate shall be 
provided. Bottom saucer shall be of ring supported design. 


A vapour space of 2.5 m shall be provided in the cylindrical portion above the strike 
level. The pan shall have internal saveall having centrifugal type catchall of efficient 
design. The vapour pipe dia. going to the condenser shall be 1100/900 mm for 60 T pan 
and 40 Ton pan respectively. Each pan shall have feed-check valve after the feed 
manifold. Pans shall have sight and light glasses, light and reflection to illuminate the 
whole tube plate vacuum gauge and thermometer in vapour space and a compound 
gauge and thermometer in the calandria. 


Pan shall be complete in every respect with necessary fittings for satisfactory operation 
including the discharge valve of ample capacity, pipe lines for vapour, syrup, high and 
low grade molasses, movement water, inter connecting cut over pipelines etc., key 
sampler, vacuum and atmosphere venting. Hot water meter cum recorder capable of 
measuring 15 m3 / hr. of hot water to be provided. 


The condensate extraction system shall consist of conveying the condensate to vapour 
flash recovery vessel in evaporator section from where the condensate will be used for 
raw juice heating. 

CONTINUOUS PANS 


Specifications 


1 Capacity 1 no, 40 tons / hr for A-massecuite 
1 no, 20 tons / hr for B-massecuite 
1 no, 15 tons / hr for C-massecuite 


2 Type Horizontal type with vertical tubes 

3 Tube metal S.S. 304 (as per ISS code) 102 mm OD 

4 Length of tube 900 mm (max) for A B & C massecute 
Circulation ratio — 1.0 

5 ID/OD OD — 102 16 SWG 

6 No. of compartments 13 


7 Working height above 200-400 mm 
calandria 


8 Vapour temp / pressure 102° deg. at 0.1 kg / cm.sq 


9 Condenser 
10 S/V Ratio 
11 Body thickness 


12 Tube plate thickness 
End plate 


Single Entry, with automatic controls 
10.5: 1.0 for A & 9.50 : 1.0 for B & C pans (m2 / m3) 
16 mm/12 mm / 12mm resp. for A, B & C massecuite 


32 mm/ 25 mm/ 25 mm resp. for A, B & C massecuite 
20 mm/ 16 mm/ 16 mm resp. for A, B & C massecuite 


In addition to the above, continuous pan shall be complete with the following : 


1 Steam valve Butterfly / Sluice type 

2 No. of manholes 3 Nos. Minimum of 500 mm dia on each pan 

3 Sight & Light glasses 17 Nos. Minimum on each pan 

4 Discharge connection size 400 mm, 350 mm dia and 300 mm respectively, for A, B 


& C massecutes 


5 Sample proof keys 7 Nos. on each pan 

6 Cutover valve size 250 mm dia for B & C, 300 mm for A massecute 

7 Save all type Centrifugal type inbuilt 

8 Pump for seed 15 ton / hr 8” size screw pump for A massecute and 10 T 


/ hr, 6” size screw pump, for B & C along with variable 


speed drive and gear box 


Instrumentation and Automation System for Continuous Pan 


l. 


Feed control loop — A feed control loop has to be provided for every 
two compartment, each control loop should consist of conductivity / 
RF Brix/ resistivity probe (self cleaning type), PID controllers/ 
controlled through PLC, IP converters and pneumatic control valve. 
The number of loops will be 6 numbers for molasses and one number 
for water. The conductivity / RF Brix / resistivity monitor shall have to 
be calibrated for Brix range of massecute during boiling such that 
desired brix to be maintained. 


Seed Magma Feed Control - A system for varying the RPM of the 
metering pump through the signals received from molasses flow 
meter. 

Vapour Pressure Control — Vapour control valve to each continuous 
pan to be controlled based on pre set and actual vapour pressure in 
the calandria through pressure transmiter. There shall be an over 
riding control for which the singal is taken from the temperature / 
pressure of main vapour line. The vapour valve of the pans are to be 
controlled to maintain the set vapour temperature. 


12/20 


4. Absolute Pressure ( Vacuum ) - A facility to regulate condenser 
water quantities automatically should consist of one absolute pressure 
transmitter and | PID controller and an electro / pneumatic control 
valve or governing valves. The control valve to be fitted on water inlet 
pipe of the spray nozzles. The water quantity is to be regulated 
corresponding to the vacuum in the pan. 


The complete system consisting of the various above loops apart from field mounted 
components, controllers, etc. along with ; 


Condensate water flow indicator with integrator one for each continuous pan. 
Molasses quantity flow indicator with integrator one for each continuous pan 
Water quantity flow (taken into pan) indicator with integration. 

High & Low Level indicator in the molasses storage tank with low & high level 
annunciation. 


Sie ae 


E) Seed Crystalliser and Vacuum Crystallisers 


2 Nos. seed crystallizer of 40 tonnes net working capacity and 3 nos. vacuum crystallizer 
of 50 tonnes net working capacity. All the crystallisers shall be fitted with stirrer, coupled 
to planetary gear drive. The speed of the stirrer shall be about 60 RPH. These 
crystallisers shall be installed on pan floor. Necessary interconnecting pipelines 
between these crystallisers and pans shall be provided. All seed lines shall have steam 
connections for cleaning at suitable places. 


The shell of the vacuum crystallisers shall be made of minimum 10 mm thick MS plate 
with necessary stiffeners and the end plates minimum 16 mm thick MS plate with 
stiffeners. The seed crystallizer shell shall be 10 mm thick and end plate 12 mm thick 
with stiffeners. 


Vacuum crystallizer shall have four sight glasses on the side and one sight glass with 
light and reflector at top. Two manhole each of 500 mm dia are provided. Arrangement 
for sight glass washing shall be provided. A ladder shall be provided for the approach of 
seed and vacuum crystallizer. Cut over valves of these crystallisers shall be not less 
than 250 mm dia and operable from the pan floor. All these crystallizers shall be 
provided with suitable spherical rollers bearings in housing arranged out side separately 
wit base. 
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F) Condensers: Single entry type 


For Evaporator 1000 mm dia 
For vacuum Pan 1100 mm dia for 60 tons capacity Vacuum Batch Pan 
1400 mm dia for 40 tons capacity A conti. Pan 
1100 mm dia for 20 tons per hour capacity B cont. pans 
1000 mm dia for 15 tons per hour capacity C cont. pans 
900 mm dia for 40 Ton batch pan 


Each condenser shall be made of 4/5 mm thick SS 304 / SS J1 Steel with M.S. hoop 
rings and tail pipe shall be of SS 409/ SS J1 steel. Suitable platform with railings, 
access staircase for inspection, repair etc., of the condenser shall be provided. Jet and 
spray nozzles shall be of SS 304 / PVC — Thermo engs. Plastic injection water line shall 
be provided with online strainer. Automation shall be provided. 


G) Injection / Spray Water Pumps 

Injection Pumps : 

1350 m3 / hr — 18 m head — 3 nos: (1 No: standby) 

Spray Pumps : 

1400 m3 / hr — 10 m head — 2 nos. 

The above pumps shall be of centrifugal type, bronze impeller and fittings and directly 
coupled to SPDP slip ring induction energy efficient motor with suitable starter (starting 


current not exceeding 300% of FLC) for continuous working. Two primary pumps for 
injection and spray pumps shall be provided. 


The injection water pipe connection to condenser should have separate valve for 
regulation purpose. A pressure gauge in water line is to be provided. A common header 
of suitable size shall be provided. Each pump shall have isolating and non-return valve 
in delivery line. 


H) Spray Pond : 
No: of nozzles 360 
The main header of Spray Pond shall be MS construction of minimum 12 mm thickness. 


The branch piping shall be PVC with support of RCC pillars. The nozzles shall be of 
thermo Engg. Plastic with S.S. insert at throat of nozzle and arranged on branch piping. 
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The cooling system for the water shall be so designed that at least a drop of 10 deg C or 
within 7 deg. C of wet bulb temperature, which ever is less should be achieved. 


Note: 
(i) Provision of space in the layout for additional pumps for 
ultimate capacity to be kept. 
(ii) Spray pond and Masonry water channels shall be suitably 
designed for ultimate capacity and additional piping and 
nozzles to be provided at expansion stage. 


3. COOLING, CURING AND GRADING PLANT 


A) Crystallisers 


i. 3 Nos. 30 Tons capacity sealing Crystallizers 
i) 3 Nos. 65 Tons capacity Air cooled crystallizers for A massecuite. 
ii) 3 Nos. 65 Tons capacity water cooled crystallizers for B massecuite. 


iv) 1 No. 350 Tons Holding capacity Mono vertical crystallizer for ‘C’ masseciute 
NOTE: 


All horizontal crystallizers are with spherical Roller bearings arranged outside with 
planetary gear box. 


The height between the bottom of the gutter and top of the transient heater should be to 
have sufficient head for flow of massecuite. 


The batch air cooled crystallizers for “A” massecuite and receivers for B & C shall be 
complete with efficient stirring arrangement of sturdy construction. Air cooled 
crystallisers shall be driven by planetary gear drive suitable for continuous working and 
designed to give a stirrer speed of not more than 60 RPH. The B crystallizer should 
have baffle arrangement, to facilitate massecuite flow from top to bottom and again raise 
to top. Cooling water circulation pump to be provided for ‘B’ Massecuite cooling 
crystallizers. 
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Vertical type water cooled crystallizer 


In case of C massecuite necessary cooling surface shall be provided so that the 
temperature of the massecuite is cooled from 65 deg C to 40 deg. C in 20 hours when 
supplied with cooling water at 33 deg. C. Provision in the design shall also be made for 
a maturing period of 4-5 hours in case of both continuous crystallisers. The cooling 
surface (m2) to volume (m3) ratio shall be minimum 2. The heat exchange elements 
shall be tested at a pressure of 6 kg/cm2 driven by suitable electric motor for continuous 
working, complete with planetory reduction gear unit designed to give a stirrer speed of 
not more than 20 RPH.The heat exchange elements of water cooled vertical crystallizers 
should be of heavy duty (C-Class) MS pipes as per IS 1239. The shell of the horizontal 
crystallisers shall be made of minimum 8/10 mm thick mild steel plate and end plates 
12/16 mm thick mild steel plates for 30 Ton & 65 Ton crystallizer respectively. 2 nos. 
pumps (one as common standby) and 1 no. pump for liquidation for vertical crystallizer 
having capacity of 35 T / hr and 30 m head shall be provided. A small cooling tower 
(fanless) with suitable pump shall be provided fro circulating cooling water in to the mono 
vertical crystallizer with return line. 


(B) Centrifugal Machines : 


I. Fully automatic recycling plough discharge machines — 3 Nos. 2 nos for A 
and one as spare. 


Fully automatic flat bottom plough discharge machines each of 1750 kg / charge 
capacity, with 18 to 20 cycle / hr (one as stand by) with D.C. thyristor controlled drive 
shall be provided. 


Il. Continous Machines: 


(i) 3 Nos Continuous centrifugal machines for C Foreworker dia 1500 
mm shall be capable to cure C massecuite of 100 brix and 52 purity at 
a rate of 10 T/ hour and shall have a minimum gravity factor of 2200. 
Transient heater with massecuite temp. controller shall be provided. 


(ii) 1 No. Continuous centrifugal machines for “B” curing and 1 no. for C 
after worker each of dia 1500 mm. capable to cure 16-18 T / hour and 
shall have minimum gravity factor of 1900. 1no. machine common for 
B & C after worker. The total no. of machines shall be THREE. 
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All operations of the automatic recycling type machines including charging and 
discharging, changing the speed, application of superheated wash water, molasses 
separation, operation, bottom valve closing etc. shall be automatic. Manually operated 
brakes shall also be provided with process logical control programme shall be provided 
such that the plough should not be operated at higher basket speed than ploughing 
speed of 50 RPM. 


Each machine shall have individual switch fuse isolator of suitable rating, an ammeter, 
contactor for operating the machine in manual and fully automatic recycling with a 
separate selector switch. All operations such as charging, bringing the machine at 
different speeds, retardation, water wash, pugmill gate opening and closing, syrup 
separation, cycle over etc. shall be given on control box and indicated by different lamps. 
All these applications shall also be possible to be applied by push button / rotary switch 
in manual or automatic position of the selector switch from the control box except 
bringing the machines at different speeds, retardation and cycle over. Necessary 
arrangement in the panel shall be provided for tripping of the machine in case of high 
temperature on sensing through RTDs of the motors. 


The continuous centrifugal machine shall be complete with mild steel monitor casing 
designed to provide a sturdy support for all machine elements, separate compartment 
for sugar and molasses, hinged doors for access to the sugar chamber, sugar sampler 
and water / steam washing arrangement, stainless steel basket construction, stainless 
steel inner supporting screen, pure nickel chromium plated working screen, stainless 
steel accelerating cone, receiving cup, hot water arrangement with metering device to 
measure the wash water, drive arrangement having motor, pulley, V-belts / direct drive 
and bearings, massecuite feeding device etc. 


The angle of basket shall be 30 deg. For B & C massecuite. Screen for C foreworker 
machines shall have perforations of 0.06 mm and not less than 7% open area. Screen 
for B and C afterworker machines shall have perforations of 0.09 mm and 9% open area. 
The bearing lubrication system shall have built in protecting arrangement to trip the 
machine in case of failure of lubrication system and or bearing temperature rise. 


Operator’s push button panel shall have provision for operating motor, an ammeter and 
ON indication. 


Incoming panels for both batch and continuous type centrifugal shall be designed for a 
symmetrical fault level of 35 KA (rms) of one second. All incoming panels shall consist 
of SFU, an ammeter, and voltmeter with fuse and selector switch and ON indication. 
Suitable interlocking arrangement shall also be provided in each batch machine panels 
such that not more than two machines are started at a time. 
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Suitable pugmill made out of 6 mm thick mild steel plate and mounted over the 
machines shall be provided having stirring arrangement, driven by electric motors, 
coupled to reduction gear unit. The pugmill feed valve for batch machines shall be 
operated pneumatically. For low-grade massecuite separate header with transient 
heater for individual C/F machine shall be provided. Pugmill with drive will be provided 
for C after and B machines to discharge directly into the corresponding magma mixer of 
suitable capacity and design. The shell of the magma mixers shall be of 6 mm thick mild 
steel plates having double beater paddles, coupled to electric drive through suitable 
reduction gear. 


The centrifugal station shall be complete in all respects and shall have necessary 
accessories namely 2 nos, air compressor 7 kg / cm2 with receiver and dryer to supply 
moisture free air for pneumatic control, mild steel molasses tanks, two of 4 m3 capacity 
for A- heavy and A light molasses with sealing tank of 1m3 for AH and remaining tanks 
of 4 m3 capacity with sealing tank of 1m3 each for BH & CL , two molasses pumps of 35 
m3 / hour capacity at 30 meters head for A heavy and light molasses, four molasses 
pumps of 15 m3 / hour capacity at 30 meters head for B-heavy, C-light and final 
molasses with a standby for final molasses. Separate monorail for batch & continuous 
machines shall be provided. All molasses pump shall be of screw type. 


Three magma pumps of 25 m3 / hour capacity at 30 meters head for B foreworker, C- 
foreworker and C afterworker magma. Magma pumps shall be of rotary type with cast 
iron rotor having replaceable gun metal or bronze strips and have by-pass 
arrangements. All magma and molasses pumps shall have steam connections with non- 
return valves and suitable size return pipes with valves from their delivery pipes to the 
respective tank. The speed of the magma pumps not to exceed 36 RPM. 

ZERO LEAK design pumps shall be used. 

All machines shall be suitably connected to respective molasses tanks for flow of 
molasses 


C) Sugar Melter 


Direct contact type horizontal sugar melter of 30 Ton/hr capacity shall be designed 
suitable for melting sugar lumps and dust and also the magma sugars. The melt shall 
heated by 3rd or 4" vapour. Provision for using either hot water from pan floor or clear 
juice for melting shall be provided with online flow meters. 


Instrumentation for controlling the flow of water / clear juice and also brix of the melt 
shall be provided. 
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In either case the melting vessel shall be under partial vacuum and for creating vacuum 
an exclusive ejector shall be provided for melter & molasses conditioner. 


D) Grass hoppers - 1no plain tray + 2 nos multitray 


The set comprising of one single tray grass hopper conveyor of 2 M width and 12 M 
length shall be installed under the “A” machines to convey the sugar discharged from the 
machines to the first multi tray grass hopper. 


Two multi-tray grass hoppers, each of 2 m. width and length not less than 12 m. shall be 
driven by 15 BHP TEFC electric motor with hot air blowing arrangement for both the 
multi-tray unit (after conveyor hopper), provided. The hopper eccentricity shall not be 
less than 16 mm and its driving shaft speed shall be 250 to 300 RPM. Portion of the 
hopper where connecting rod is fixed shall be strengthened by 10mm plate, 1 meter 
wide. The hopper shall not be welded on longitudinal seams. Each hopper shall have 
two connecting rods. Sugar lump separating unit shall be provided on second hopper. 


All drive slats etc., shall be similar and interchangeable. All the hoppers shall be of 
sturdy construction suitable for Raw sugar with more moisture. 


E) Sugar Elevator: 1 No. 
20 Ton/ hr. 


1 No, steel cased elevator to deliver 20 T sugar per hour from sugar hopper to sugar 
bins, fitted with two strand of chain (or belt bucket elevators) and GI buckets and driven 
by a TEFC electric motor coupled to enclosed worm reduction gear unit shall be 
provided. The elevator motor coupled to enclosed worm reduction gear unit shall be 
provided. The elevator height shall be 20-21 mtrs approx. from drier to sugar bin. The 
speed of elevator not to exceed 30 m / minute. 


F) Sugar Bin: 1 no 
Fabricated from MS plates in welded construction supported on steel structure. The bins 


with magnetic separator, Capacity: 150 Ton. wth auto weighing machine. Cylindrical 
with bottom cone design. 
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G) Belt conveyor with online weighment — 1 no 


H) One no sugar bag weighing machine of 50/100 kg cap. To be provided with one 
stitching machine and slat conveyor. 


1) One number 150 kg capacity loaded type electronic check weighment scale shall 
be provided. 


J) Molasses Weighing Scale 


One automatic molasses weighing scale of 2.5 tonnes per tip capacity, complete with 
registering counter and other accessories, weighed molasses receiving tank of 30 HL 
capacity and two pump sets (one as standby) each of 15 m3 / hour, 30 mtrs head for 
pumping the final molasses to the storage tank. The delivery pipe line shall be raised 
vertically and the subsequent horizontal portion to have suitable gradient. Provision of 
check weighment with a suitable tank mounted on platform type scale of 5 Ton shall be 
provided. 


K) Hot and cold water tank 


Three nos, 400 HL cap. each MS tanks ( two for cold & 1 for hot water )shall be 
provided. 2 nos cold water pump each of 200 m3/hr, 30 M head shall be provided with 
overflow return line to the sump. 


L) Electrical system : 


Necessary MCC,s, cabling between MCC to motors with push button station shall be in 
the scope of supplier. However power shall be provided at incomer of all MCC by 
purchaser. 


M) Air compressor for instrumentation — 2 nos for instrumentation.(one as 
standby) with suitable Air drier to deliver quality Air to meet the instrumentation 
requirement. 
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